Functional reconstitution of prostaglandin E receptor from bovine adrenal medulla with guanine nucleotide binding proteins.
Prostaglandin E2 (PGE2) was found to bind specifically to a 100,000 x g pellet prepared from bovine adrenal medulla. The PGE receptor was associated with a GTP-binding protein (G-protein) and could be covalently cross-linked with this G-protein by dithiobis(succinimidyl propionate) in the 100,000 x g pellet (Negishi, M., Ito, S., Tanaka, T., Yokohama, H., Hayashi, H., Katada, T., Ui, M., and Hayaishi, O. (1987) J. Biol. Chem. 262, 12077-12084). In order to characterize the G-protein associated with the PGE receptor and reconstitute these proteins in phospholipid vesicles, we purified the G-protein to apparent homogeneity from the 100,000 x g pellet. The G-protein served as a substrate of pertussis toxin but differed in its alpha subunit from two known pertussis toxin substrate G-proteins (Gi and Go) purified from bovine brain. The molecular weight of the alpha subunit was 40,000, which is between those of Gi and Go. The purified protein was also distinguished immunologically from Gi and Go and was referred to as Gam. PGE receptor was solubilized by 3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfonic acid and freed from G-proteins by wheat germ agglutinin column chromatography. Reconstitution of the PGE receptor with pure Gam, Gi, or Go in phospholipid vesicles resulted in a remarkable restoration of [3H]PGE2 binding activity in a GTP-dependent manner. The efficiency of these three G-proteins in this capacity was roughly equal. When pertussis toxin- or N-ethylmaleimide-treated G-proteins, instead of the native ones, were reconstituted into vesicles, the restoration of binding activity was no longer observed. The displacement of [3H]PGE2 binding was specific for PGE1 and PGE2. Furthermore, addition of PGE2 stimulated the GTPase activity of the G-proteins in reconstituted vesicles. These results indicate that the PGE receptor can couple functionally with Gam, Gi, or Go in phospholipid vesicles and suggest that Gam may be involved in signal transduction of the PGE receptor in bovine adrenal medulla.